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SRS FRETEEEEETESCE PR PR ELPELEET EE RS UER PR TR
P EESLEE N EEE L EEFE R URESPEERTECE EEENEELEL TS EE
24 5 M) 4 SolH e 5 ot Mok ¥ 2 & ey SE b e 9170 uheh AL o 1958 sk
AL 3027 WA S o] 9o T2 W BAS 6 LT 4+ Yom, A4 Aoy FYAA L ¥R 52
2ol 0 A NF 9 297k AU A2 o] Aol T ATA shobo] sttt AW 24 A3 ¥R mAf o
FREZ AGo] AZF A2 ARG o, HAZL BA} AYA o5 279 EFS AY 552 EFSHED

oh S-S FUA AUALE o 641 &2 BT A 02 vkt T ok A9 IA A 0|3 2719 B
gol WA Fo vl3) A3 AL AR Uehideh AR A S 4 ZHSHE BUA 7 2L T2 EAT A 9A 2
W Aol = Qo) WA Hé 27 B Ao WA Ao w BeE,

FHol ZHI £y Je HEFY

ABSTRACT  This report does studied for making the method of conserving bracket murals in Daeungjeon of Jikjisa Temple,
through the scientific way. Results of evaluated the conservation status at the braket mural paintings, most serious damage
is structural damage like cracks, breakage, and delamination. After optical investigation, a characteristic point wasn't found
such as underdrawing or traces of a coat of paint. The ultrasonic examination speed by each wall painting was measured
from about 195.8 M/ to 392.7 M/s, according to the location of the surface, and it was able to compare the surface properties
according to the location. In Infrared-thermal image measurement shows that wall layer separation and paint layer
delamination are closely detected, therefore it was able to judge of damage on the objective way. Material analysis revealed
that the walls were made by sand and weathering soil. The wall layer combined sand with less than fine sand size by nearly
5:5, and the finishing layer was found to have mixed medium sand and fine sand at approximately 6:4 rates. However,
In case of finishing layer, mixing ratios of sizes less than very fine sand were found to be significantly lower than wall.
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Therefore, it is estimated that the plysical damage such as the separation between the layers of the walls created in the

braket mural paintings, is continuously caused by changes in the internal stresses and volume ratio caused by the density

differences between the wall and the finishing layers.
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FeEuEke] Ap S o2 BEY (RO 13A 3
o, Fo| Ad Ao 4o Qlsf HEAo] Rt
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AP EEe] B2 o7 RQSE ¢lste] thefdt B
2 yehue, I S4E2 718 Be AT B A R
2 A Lol A A7) @74 81lo] F=d 8410]
o] A7t A|&A o2 Ay E T wEbA Hatol Ay E W
Foll tigt 715 W w3 A LHoln] F7|H o2 o]F
ojAoRRtt). o]E T3] &AM 97 dduzE
T 4= en I A2 AASAY A71AY e
oA 3l 85E E0l7] AT 227 7 Aol
TH(Han, 2003).

APEEete] SHkE BHES s &4 A el
7 o] whE ARle] = ook 31, o & YA = H
SF 4 Aol tig At B o] Fol Ao itk 3t
ok Tk Ak 9 242 &4 S whE wAYSH
&S Ttk AESAES e 5 e, o8 7IRte
2 Hoph AR QoL BapaQl HEQSe] AlAE o= Sl

S AP S REWE AT 198535 AIRHE ]
O} 2000 o ZE7HR] = A &5 2.1, 2000 T o] &
FE o2 dgase] TEH7] ARt 1990dH
FAE F= LA BEA A AFSAE AI7I=A,
HEAZE AT HeHd 24P B3 E s d7AREI7H O
HlskRaL, HEAE AYshaA B A7) Za/dol
A71=EE HE7] 2 DA F. 2000 ol SojAHA] A
23] SR} HEYRL 5 o224 A7t A 2
A AL = e AT ol TR, REA T
A ZAL A 9] AL et S o] A2 E BAEE
off tgt A7 IS o] FEE U Th(Lee, 2013).

201090 = AR A2 o7 HIlE ez ARkl

EYEE WS ST AN AN BN =
AR @7} ol ol on], AT AT G AT

BEA e AR 2 ZEgchHan, 2010). 2011 Aol 1}
At s} e BT ARG 58 2A B
A0 "age AVISHe A7 ol olHrHie,
2011). TG TR} e Weisl nER, 95
B A B ws} nER, 24 A S W
BEXZ] 5 20009 o] FREL AR w5 A 24
o} 7] QFAxIE B AR 5 b BH2AE WY
o BEA 20| F9H AT} o] 0] 17| Akt
HAA} 8 Y sk Sfo] 2 B AL A9l
she g mhxer 53 21717l 1847140l Al2hE A
o7 2HHL FESo|T. A7 Yol FEusE =
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YA vst 5 ol @ Hx) P A9l it &
3 ofe} AR slel B2 7 o)) 5o Bt nE
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HTL o (Lee, 2004), 77 F9IAF I AR Esh
}© 2 (Chae et al., 2006) AP} A=, F2A], o
ER 24 Avo] 432 02 A E T Sl
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o} P, Y 1200 V, 344 5 Ho2 SHEAL
2 7(—]5-].@] om 24710 zoulo] gk &5 (velocity, m/sec)
AE2 sheick ©EAk 7k9] A2l 100 mme| 7HES
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2.4, WA IR

AAEH BHATE WAZ FASHE Aol e 3t
YR W PBAPY 19T YERE 5o B4 A
shon], 24 e Halld ety ARARES A

BH9ITHTable 1). 45 Aol thal 4502 Fsian]7
(Optical Microscope, Axiotech 100HD, Carl Zeiss, Germany)-<
AFE3 7|2 2ARE AAEI0 M, FAFA}ET] (Scanning
Electron Microscope, JSM-5910LV, Jeol, Japan/S-2300, Hitachi,
Japan) & ARG nlA| 2 B4 7 A R o S
NYR|EAFY FFA AKX 7| (Energy Dispersive X-ray
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Table 1. Precision analysis items and analysis equipment

classification

analysis equipment

analysis object

Optical Axiotech 100HD,
microanalysis Microscope Carl Zeiss Germany
roperties SEM 5-2300, Hitachi, Japan west side wall
fnalr;sis of crystal phase XRD MEX(IGXRDX’ EMPYREAN, support layer and
mortar . . alytical, Netherlands finishing layer
chemical component EDX Sigma MS2, KEVEX-superdry, USA
. . . sieve analysis(wet method)
particle size analysis standard of USDA, ISSS
Table 2. Status of mural inside Daeungjeon Hall of Jikjisa Temple
cast wall west wall south wall north wall add up
side mural 3 - 2 5
bracket mural 9 9 15 4 18
mural on upper inside purlin 5 5 11 2 10
mural on behind the buddha 3 3
total 68

Spectrometer, Oxford 7324, Oxford Inc, England/Sigma
MS2, KEVEX-superdry, USA)S AME-3}1o] SFSHJE E4]
< AAEIAT ER AR A2 EEH7|(X-ray
Diffraction, Empyrean, PANalytical, Netherlands/ D/MAX-
2500/PC, Rigaku, Japan)S AMESE FEZAAA B4S A
Alshedt.

A 4|29 JEEHL 2

= i = ST
S0l BANZL F Aol AZE 4] A7HE B0 A
stgom, A FHAA AHE B A 2450l

FuE ez el At 37] ERE nls 5 (USDA)
9 =R = 95} 3|(1SSS) 7] ol nhgiTh.

3. MY EA
3.1, H5 g

A4} hgAe] Yol SR} 28 12|
2 HEEY o F 687 ] B3t AlZE | =
2 ZA}E| T Table 2, Figure 2). HE Ul 5o] ZE1]
ol chale) FEusht TeiA glon), BeRAE
Aoz 2o 47 AATA=E 28 & Y FEY
Alofl 3709 AFo] ARE ] Qick AEF Edof= &

37F QL A2 17te] 134 & 37 o= HEHE 7|14
HATAE, 7| 88a%, SAVIEE7E 28A Qi 5
ollt= 1710] 1794 FokSAE 2790] St THL AE 4

Z N W
ofjN (B [o I&

il

o = AZbElo] glom, F2 ofg et BAE o3 1}
=g EAGOR, Fuo] 17k0] 394 5 37ke] 97e]
A S, A G 9, e 158e] giek Huie]
AA| o] 1A Gl Eushe S 92 71 234 4
Holth. WEEe sk ojgwst ok en wA
2 URhEsE Tl glom, B9 5, A 5, B 117,
21 250] 9ick

3.2, 93t EEMEY

3.2.1. xS A

ool A2 o2 & doble Hol AR, vk
O 2 YMZ| rETt YR EE 2T 2] et
U Qlek. o2’ &2 AASo] giA 24 HE v AT
oA F= yEhta glon, Aol & Holgle FH oA
= 2T &0l AR HE= AR A

Y 73 a2 Uehtes &2 QA3 v o
2 &oltt. ol FE YMo] FAL SO 2H 7
oA TN LH, YHFo] FUSo 2 GHA HAX=
HEE Ee QATe] v S Be v A F
A HHE = AL B E o] R H = S0l

9] LY IROR QIF EAJE FUHUT WA
HHo2 et 2 A2 H3} Wb o) o] T =0 9l
o, HstE B2 =S ofshy] o A= WA

5ol PE FEEE AU 45 B¢ F= H2




Ao 9% E= N 5 SR FE= 9} 29 vE
U F @59l AEEe BEE Bk

3.2.2. HAS &M
HAS &4 $9e 27 79, He, 29, 94 5o
2 FREL M SRS Uehs 24 HA
Folul, WA WA AshE FARE nE F
o gre nAFE 5 ThFe Fye] FASel SR
o 9 sk AskEdol 27 waEe] AAYel 9
FA02 ol A9 glon, w4 FEE BA WY
Ao BHHE RESE Fas g,
oz, Euislo] AGREN Hsu(mE)
2] Wyl SHlEgich B @Abo] A% vsk ¥t
W AR o] WAy Helslo ¥ 7o) 9t
AT glov], o)A @A 28] A% 48 Euist]
Aol 2e] 287 Hatw nRe] A=,
T3 A2 63, 79 23} 5 wshy Beldae] dste
Aol Felsglon, of Hatse WA 2AT W
wsieio] vl 8 441 5 42he £ALo R o]oj2 4 9

£ A Ho|i th(Figure 3).
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3.2.3. A &5t

ZHSto| A WAYE HAZ W B A4S TS A
T, SAF R QNFo Bt dido] W3t AHF o
2 PAE] &R F 7P NET 22 Ao U
Sk F AR 94X JHoR 3 Bty e gow
A, o] B QNS & dHoR B 5 Qv Al HA=
HA Y FE@goH, v HA= S50 448 5 584
A &0 2 Q3 BA 9 @ oIt Al AL} Y] WA
A EFFFZ AN H o2 A2 WA HA Lz
Aol lof wi-¢- FHoketa HBHE &4l Ao AL
ot oA HA = EHA FE 2 g0 & Q15 Ity
o] frAolH, mpR|dt 2 B3} E4bo A TP F a5}
A &8stz S vhe] vkl A e &2 Uekyith

SRR E ATt 420 EAEE TS ATt
@5 93 ENET 7Pt 52 2o YEgen,
AGIoR 85 A%, 55Y 22 AA LU 18
U AHEA X2 8 o £EE 2ol IR GRS
o, He}t HaQ FET F5Y ¥l JA] 10991 A
22 zAEo AE Wl e 9T 2 g2 AL
2 ZRI= QA th(Figure 4, 5, 6, 7).
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crack, seperation, m

iddle layer damage

exfoliation and delamination(finishing 1er}

finishing layer lost caused by exfaliation

Figure 3. Types of damages. (a, b): crack, separation, middle layer damage, (c): exfoliation and delamination(finishing
layer), (d): finishing layer lost caused by exfoliation.

Table 3. Damage level table for the bracket murals in Daeungjeon of Jikjisa Temple [very severe(+++++), severe(++++),
normal(+++), weak(++), very weak(+)]

exfoliation delamination separation . . middle support . .
(finishing  (finishing  (painting  crack contamination water - biological layer layer repaired  pulverized
layer) layer) layer) leak  damage damage  damage part pigments

B-E-02 + + + ++ - + + - - - -
B-E-03 ++ ++ + ++ - ++ - - - -
B-E-04 + ++ + - ++ ++ - - - -
B-E-05 - -+ -+ - -+ ++ - - - -
B-E-06 + + ++ +++ + + + + - -
B-E-07 + ++ - +++ + - - - -
B-E-08 ++ + + +++ - -+ +++ - - - -
B-S-02 ++ ++ + ++ - - + + + - -
B-S-03 + + ++ +++ - ++ ++ - - - -
B-S-04 - + + - +++ + - - - -
B-S-05 ++ + + ++ - +H+ ++ - - - -
B-S-06 ++ + + ++ +H+++ +++ ++ - - +++ -
B-S-07 + +++ +++ +++ - 4+ +H - - - -
B-S-09 ++ - + -+ - ++ ++ - - - -
B-S-10 + + ++ + - +++ + - - - -
B-S-11 +H+ +++ -+ -+ ++ ++ - - - -
B-S-12 ++ + -+ +++ + - - - -
B-S-13 + + ++ ++ - - +++ - - - -
B-S-14 ++ + +++ e+ -+ +++ + + - -
B-W-02 + ++ ++ +H+ -+ +++ + - - - -
B-W-03 ++ + ++ ++ +++ ++ + + - -
B-W-04 -+ +++ ++ -+ - + -+ - - - -
B-W-05 ++ ++ + - ++ +H+ - - - -
B-W-06 +++ ++ ++ ++ + + - - - -
B-W-07 +H+ ++ +++ -+ ++ ++ + - - -
B-W-08 ++ ++ ++ ++ - +H+ ++ - - - -
B N-01 + -+ + + - + - - - -
B N-02 + -+ + + - + + - - -

B-N-10 ++ ++ ++ -+ ++ ++ ++ - - - +
B-N-11 +++ ++ ++ -+ +++ + + - - -




33 EM EM G Z£7 9] go|dat AT gl tlolE =& Yty o
9 222 7 A RS 5ol ke EPAHE FR
3.3.1. Mo|M Hslat &H ZHut et 223 gt A1 S gk B3l w3k AdiFel
=29 F A %ﬂw g Tl M NS L HAS  BAS IS S glglon, Hihd Hasee WA o
9] 2]} o 5 SRte R ERISH] ofEE 1958 Mg YQJRE Al 392.7 M/g7kx] EAE T
8 S5 Y%M =g HYUsHA g = USIth(Figure  (Table 5). HuH2Ql BA& lot & Asha) Aol vwat
8) T2 YA vt EE0E A SR ) Al wAY EEFA ] AglE ¥3loas EAo] 2A
o] 7hsstgion, YAaZo| BgtHo s e BijE Al X dojxjE= Aoz S1E i th(Figure 10, Table 4) 212U &
A=E & ASTh Eot A AR FFo| W2 d WAL glo] a2 Aes FHEE ¥IEL EEY
€ 9 F5go ot 2= 83X 2jo| = YebdthFigure 9). A E] ol Bsta B o) =4 4= a’i—tﬂ ol
g Azl 371 AMg-Elo] B9 npzhEol vis) B4

3.3.2. =20t EfAF At o] =7 24 H Aoz Helth

Zstol Fe a9e] HAo] AF oz F7| fi&e
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XE

Damage Classification of Bracket-wall Paintings in Daeungjeon Hall in Jikjisa Temple(Inside of east)

é
7l
3 0
|
2 7
HE
g.
1 7
0
B-E-02 B-E-03 B-E-04 B-E-05 B-E-06 B-E-07
H exfoliation(finishing layer) [ delamination(finishing layer) @ seperation(paint layer)
E contamination S crack B water leak
H biological damage m pulverized pigments 2 damage of middle layer
@ damage of support layer U repaired part

Figure 4. Damage classification of bracket murals in Dacungjeon Hall in Jikjisa Temple(inside of east).

Damage Classification of B Hall in Jikjisa Temple(inside of south)

B-5-03 B-5-04 B-5-07 B-5-09

B-5-12
m exfoliation(finishing layer) @ delamination(finishing layer) @ seperation(paint layer) [ contamination
B crack water leak H biclogical damage ® pulverized pigments
E damage of middle layer E damage of support layer M repaired part

Figure 5. Damage classification of bracket murals in Daeungjeon Hall in Jikjisa Temple(inside of south).
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R

R

B-W-02

= exfoliation{finishing layer) i sef (paint layer)
contamination B crack water leak

H biological damage ®m pulverized pigments = damage of middle layer
& damage of support layer [ repaired part

Figure 6. Damage classification of bracket murals in Daecungjeon Hall in Jikjisa Temple(inside of west).

BNO1

| exfoliation{finishing layer) O delamination{finishing layer)
@ seperation{paint layer) © contamination

= erack £ water leak

o biological damage  pulverized pigments

Figure 7. Damage classification of bracket murals in
Daeungjeon of Jikjisa Temple(inside of north).

34, HA MHEEN

34.1. S013 ZAH Zot

Z S8 AR il AAERH S AMgste] HT
ZE AAT 23, HAFA = YT 2719 EFYR
S9 33 A AAER 2= AREol BEEA
o, npAS-E HAIS ol vlsl 2717t thFet Y] 23
S & o]FolA Sl AL AT 4 YUsUTh(Figure 11). T
gh AR 2EE S50 HHEHE 208 Hofu}
73 AR = AES e Ao 2 249t

244 BT, WAZINE Quartz(d DT B

Chlorite(344)3} Mica group(E+) o] HEE U2,
upzFEo A = Quartz(4] 4), Albite(234]), Mica group(<
H)o] S Ych(Figure 12, 13). wabA] B33} whzt

Fols A9 TP LuF AY B2o| A48H Ao
245},

3.43. letgE A olM=EE 24

seHdE B2 YAISAME Fa(Si), EFE
(Al), H(Fe), ZER#(K), t2l&(Mg), ElehHs(Ti), UEF
(Na)¥} ZH(S)o] HE= UTh(Figure 14). S A= 4
(Si), &FulE(Al), H(Fe), ZEHE(K), vh1dl#(Mg), 24
(Ca), 123 EjERE(Ti)o] HE= chFigure 15). HAS
YA wA|RZ oA = B2 2= 2 YA 2H
HE FEE Hole EY YAS0] SRAE 1R e
o, RS v 2 A oM = HEFER Hole BAFH
A3 A2 B dAE0] SAAE olFL e 4=

= I cH(Figure 16).

3.4.4. x| Z2 U=2M

YE=EA A7 HAZ) AHE FEAAEY 27]=
27} oF 9.38%, 2B A} OF 15%, =T A} 2F 30.63%,
AIGA 2F 20%, FAHA}L 9F 4.38%, A E o]} 2F 20.63%
o] £x25 vetylch updE] AHE FEUAEY 2
71 ZRYAT} ok 0.95%, ZYAL OF 9.52%, FYA}F oF
49.52%, MIEAF 2F 30.95%, A AR 2F 6.19%, A E o]3}
oF 2.86%9] B3 E LFebTH(Table 6).




HR|ALCHST =5t BEUole 918 MefA ZAL/ olsk, 23|, sk | 115

]

delamination of finishing layer identified interal exfoliation

Figure 9. Types of damages(infrared-thermal image measurement). (a): Crack of finishing layer, (b): Damage of middle
layer and exfoliation of finishing layer, (c): Delamination of finishing layer, (d): Identified internal exfoliation.

 B-W-06 B-W-07

Figure 10. Ultrasonic examination results.
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Table 4. Ultrasonic data of each bracket murals(m/s)

B-S-02 B-S-03 B-S-04 B-S-05 B-S-06 B-S-07 B-S-08 B-S-09 B-S-10 B-S-11 B-S-12 B-S-13 B-S-14
average 195.8 201.7 2532 2335 241.1 2894 2832 2389 3045 273.1 2821 291.6 3585
minimum  82.0 88.0 139.0 1250 129.0 111.0 1420 106.0 153.0 193.0 1540 151.0 209.0
maximum 594.0 4150 510.0 321.0 &810.0 888.0 1053.0 361.0 609.0 4450 429.0 640.0 673.0

B-W-02 B-W-03 B-W-04 B-W-05 B-W-06 B-W-07 B-W-08 B-N-01 B-N-02 B-N-10 B-N-11 B-E-02
average 387.7 2923 3105 2233 2215 2528 2612 3927 3283 2362 3392 3586
minimum  143.0  129.0 - 107.0  109.0 124.0 128.0 96.0 84.0 98.0  105.0 -
maximum 788.0 627.0 596.0 518.0 4950 4160 533.0 1106.0 1242.0 548.0 755.0 888.0

Full scale counts: 19252 Hase{+]_ptl

Table 5. Ultrasonic data by direction(m/s)

south west north east

average  265.1 278.5 324.1 298.6
minimum  147.0 110.6 95.8 107.0
maximum 596.0  567.6 912.8 623.0

(a)finishing layer

L G, 10 Figure 14. Chemical composition results(SEM-EDS) of
3 2 support layer.
Full scale counts: 106t Hase{o]_ptl

(b)support layer
edell

r]

Figure 11. Microscopic analysis results. (a): finishing
layer, (b): support layer.

Figure 15. Chemical composition results(SEM-EDS) of

2 C; Clinachlora V.
M: Mica Group finishing layer.

Q: Quartz

Figure 12. XRD analysis result of support layer. Er— . i o= e
Figure 16. Microstructure results(SEM-EDS). (a): sup-
port layer, (b): finishing layer.
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A: Albite
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Figure 13. XRD analysis result of finishing layer.




245 T3S FEt mS BHstel gl ok
stgon), vsel s F AL o oz Bls gt
oloh e T AR g 5L AN A3t

AR AP S 2T gl A0 Belth

S 2AE FE SRl HA dE H ke 52 A
o] At

= W9 W 3t 2ok AT BAE Sk
+ET A 3t RS AR AT
Fo= Q17 HA] vk T2 7l 9 A 81
2 QT 9F T ASH LR TR wol At 249
w7 9] Ao A2 22 A % 97
o 2, 255 Hsto] ogt w2 2|42 W 5Ol
Qo g3 2o g Helrk upeha F2H o= Fof
ok Hapa o] Bl @Al it BgxA7t D asi,
AP 4 = A2 WA= AT =2H 4] o
= s HEA 2] eto] vhaiE|ofof gt
A Sl AE BdEslet LFor QIg &gl 7P
2 AOR 2ApE ] ofof tigt 12k 2] Y H|lHZ¢o] o]
FojAor g AR getdnt. ghR 9| YRl e A
ZHA] ARSE AAA7E FARE 970 B E ™ F)-5)
84 21802 ZafE|o] HUFTE ok ARt A&
go] otz @oltt. mabA ol ARl ALEw
R ASH O R o] M= HAH o2 HAEE
2 ol it A=)t Basict. Eek S 2 A
o] 75 vl A=A A olole 3 APA 9
F& AR etk 22U A71H R & |A7}A]
UAA 28 3¢ =29 22 Solst st A4
SO 7k R e 34 5 2AHA &3S /Y
A|7182 ofofl thgt A A7} P s sieh.

EIE 230 PPSe = oF 1958 /s E #AI=
392.7 Ms7Hx] ST L5 A BFFH FE
vl ste] g ut P& ot 477 s, 7 FAAF S
A0 AFEE27E 528 W/, obw] el G e 7} 586 MY S 1t
I o FARAY] Tz AR Y] ThE AR Ee] 2
ot Batrg o vjel WAl S T AP set
o] B3] 9k gt Az 798 2AA
EfLbE & ghe] Afol= BN S3he] Aol Ui, vzt
39 FAG S5, wAY ¢, HA UF SRA 222
Hgke] ARl HEYE 5 ol a9lo] A8 o= 9l
w2 ZAAL 3 A 2o} do] SRS A 0% 5
o BEFOR HAZF 2AE I et SH= 7499
2EUEAL S50} o E4E tEske A ghol 2

ol
A

Al
=]

% 974

d
w0

=
[

- 22y 3] Mzl FYsHA ARt BEkE 2
Aoz 54 & fols 4249 4= ghof mhE ¥
Hla 2224 28 E 5tk

A vlAl 22 A2 HA S 2 o2 w2t
EZE 7Y dA=0] SHAIE BA%L Sl Aoz Y

ERon, fFaShet R lE(AD T I EFEd

o
i)

A

e rlo rr

g oL

oA gl = ol AEH U F=2 Y 42
I, F A ER A2 Quartz(H 9)9] 28482 29

/g olnl, 1 9] Mica group(&25) 2 Albite(Z44)),
Chlorite(351 &) 5-& AT 224D FB) 240l
o olsh S BHEANYE U F2 APHS 712 A7E A
s WA AAEY LAATS SARE Hlel St
(Lee, 2016).

YERY A3k $AFS FYA ool 44.3%, AU}
ol3t7} 45.01%2 Weet AIYAL o]t =719 EFE AY
5:52 EEste] ARG A0 R 2APE ML 51
AL ool 59.99%, AR} 0|57t 40% 2 oF 6:42 EFH3k
of ARSI oL, FHYA ]2k 2717k R Ze] v &
A5 B o= et

BHATRE FHY, WAST upgEoIAE chpd
YR17]e] BEEO] SAAES PHFT G o2 3
Hlom, 32 234 U SR BAAY EuAt =
ot FHEES EFstel AG 02 B YA
A} theAH EHB WAL FEoh B 5 T2 A
3 RO Bolu|, of HA AEe] A o
HolA 3A Heluk g AREHS dehe 2o
waEth. T S AR oldh 2719 Eofo] B
o AHEE W, WHh3-2 AlYAPE A1 mele] gage] A
Ao ol T 57k YER|ZAA 2 Rl Mol
Aol EAolt. 3, AN} thg A EHeke WASe) Ux
£ BT 0E UEL we Sol} glon, ojg g &
ROz Qo) FAAXE AT 7 R S WA L A
o s 5 4429 Bed Jaro R WA Helgae]
SejA)A et Ao 2 298t

Eyste] B 74 St FRES FA7} k]
uj ol F4&9) Holzh WAIT. AAOR 1Y
& 29| §4gol wom uiEEY Foe AEoR
ek 7 Fo) AR A B 2SS a3
BAAS Hol of|ste] Z7 FEL Lok ol
BYOR Q) £EE B SUA £YE il
ofgt B8 &4 2ol Aol I3t Bk £AA &




118 | HZE1st5|X| Vol.34, No.2, 2018

Table 6. Grain size analysis results of support layer and finishing layer

over .0 1.0-500  500-300 300-212 212-100  100-75  75-45 4525 through

(mm)  (mm-um)  (um) (um) (um) (um) (um) (um)  25(um)
support _ Weight (g) 0.15 024 033 0.16 032  0.05 0.02 006 027 1.60
layer  percentage (%)  9.38 1500 2063  10.00 2000  3.13 1.25 3.75 16.88 100
finishing __ Weight () 0.02 020 062 041 0.65 0.07  0.06  0.03 0.03  2.10
layer percentage (%) 0.95 9.52 30.00 19.52 30.95 3.33 2.86 1.43 1.43 100
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